Homicide followed by the suicide of the offender is a well-known phenomenon. In most cases, it takes place in the context of the so-called Bfamily tragedies.[ A recent series of such family tragedies in Switzerland prompted an intensive debate in the media and the Swiss government concerning the Swiss Weapon Law, in particular the requirement to keep personal army weapons at home.
I n 2005 and 2006, 3 particularly tragic homicide cases with the killer_s subsequent suicide shocked the Swiss population.
In May 2005, a man jumped off a bridge. His 7-year-old daughter, 6-year-old son, and wife were all found dead in his home. Their deaths resulted from extensive head injuries: the man had shattered their skulls with a hammer before committing suicide. Although the family of 4 was described by neighbors as Bhappy and normal,[ the police discovered that the offender had been facing great problems at his workplace.
In June 2005, a family man killed his 2 little daughters and his wife by shooting them with a handgun and then turned the weapon on himself. Soon after the incident, the police investigation revealed that the assailant_s wife had been having a liaison with another man.
In April 2006, a popular Swiss female ski champion and her brother were shot by her husband with whom she had broken up 2 days before. The man committed suicide shortly thereafter.
These so-called Bfamily tragedies[ received massive media coverage, well beyond the nation_s borders. They also triggered a political debate on the Swiss weapons law, especially as it regards military weapons. As a rule, every Swiss male citizen has to perform military service. It starts approximately at the age of 20 with basic training that lasts for 21 weeks. This basic training is followed by yearly 3 week-long trainings until the age of about 30 years. As an alternative, it is possible to complete one_s military duty in one block of time, but this option is rarely chosen by the recruits. In addition to military service, every soldier participates in mandatory yearly shooting trainings. Swiss women are not required to serve for the Army, but may chose to do so under the same conditions. By law, every Swiss citizen subjected to military service in the Swiss Army keeps his personal military weapon at home in between the trainings. At the completion of the mandatory service, the army weapons (handgun and assault rifle) can be kept or returned. At the time of the study, every Swiss soldier also kept a limited amount of personal ammunition at home. This specific clause in the Swiss weapon law has now been changed as a direct and first consequence of the recent political debate. At the same time, shooting as a sport has a long tradition in Switzerland. Therefore, any person without a criminal record can purchase a weapon as well as ammunition, store it at home and use it for shooting sport. 1 All together, an estimated 2.2 million modern weapons are owned by approximately 7.4 million Swiss citizens, with a weapon present in almost 1 in every 3 Swiss households. 2, 3 In the light of the above facts, different stakeholders, including political left groups and women_s rights organizations, have demanded a revision of the Swiss weapon law to integrate more restrictive regulations, including the obligation to store military weapons in military arsenals rather than at one_s home.
The problem of homicide followed by the perpetrator_s suicide in Western countries has been investigated by a number of authors throughout the world. At the same time, the definition of what is a BMurder-Suicide[ is not unique. Thus, in some studies, an interval between homicide and suicide of 1 day to 3 months can be taken into account. 4Y6 For most authors, however, Homicide-Suicide implies that the perpetrator has committed homicide followed by suicide within 1 week of the homicide. 7 Homicide-Suicide incidence has been estimated to range between 0.19 and 0.5 per 100,000 inhabitants. In 85% to over 90% of cases, the perpetrators are men and in the great majority of cases, the victims include women. 8, 9 In all of the cases investigated in a US study, the victims were family members of the perpetrator. 8 Homicide-Suicide cases are difficult to investigate because they rarely have legal consequences and official records simply lack in most countries. 10 Nevertheless, high rates of Homicide-Suicide cases in certain countries have been attributed to easy access to firearms. Certain studies indicate that strict gun control laws may be an important preventive factor of such events. 11, 12 To date, no systematic study has addressed the issue of Homicide-Suicide in Switzerland. Indeed, as described by Haenel and Elsässe, 13 it is difficult to obtain data about such cases in this country.
In this work, we wished to elucidate the role of guns, especially military weapons, in Homicide-Suicide cases in Switzerland. To this aim, we retrospectively analyzed all homicide cases in the western and central parts of Switzerland that occurred from 1981 until 2004 (including Swiss cantons of Bern, Basel, Solothurn, Aargau, Neuchatel, Fribourg, Wallis, Jura, Geneva and Vaud). Additionally, we compared the cases that occurred in Switzerland to those in other countries.
MATERIALS AND METHODS
The retrospective study examined all cases of homicide followed by the perpetrator_s suicide that have occurred in Switzerland between 1981 and 2004 and have been investigated by 4 different forensic institutes in Switzerland (Institutes of Forensic Medicine of Bern, Basel, Lausanne and Geneva), leading to written autopsy and death scene investigation reports. The 4 institutes above cover the western and central parts of Switzerland ( Fig. 1 ). In general, in case of homicide, the forensic pathologist on duty is called in to perform a death scene investigation on site. Written reports were therefore available in most cases. In one of the 4 institutes, data prior to 1991 could not be collected because they are systematically destroyed 10 years after the closure of the case. In addition to the data available at the institutes of forensic medicine, information about the cases was also collected whenever possible by analyzing police reports found at local police departments.
In accordance with the most frequently used definition of Homicide-Suicide found in the literature, 7 our study included all cases in which the suicide act occurred up to 1 week after the homicide. We also included 5 cases in which homicide was followed by attempted, but failed suicide in this lapse of time. In these suicide attempts, the offender suffered self-inflicted life-threatening lesions. A total of 75 cases were investigated, involving 172 individuals. The collective consists of 75 offenders and 97 victims. Table 1 summarizes the age and sex of the offenders and the victims, the causes of death including the type of the weapon involved and the lapse of time between the homicide and the (attempted) suicide of the offender. Collateral injuries and par-ticularities of the case, such as killing pets, setting the home on fire, etc. are also indicated.
The results of our study were subjected to descriptive statistical analyses. Quantitative data were visualized by histograms and pertained to the number of victims implicated in the cases, the cause of death, the sex and age of the victims and offenders, the origin of the guns used, and the relation between victims and offenders. Because we were particularly interested in the role played by the weapons in homicide-suicide cases in Switzerland, special attention was given to the cause of death of the victim and of the offender. Cases in which guns were implicated were further investigated to determine whether the gun was a military weapon.
RESULTS

Number of Victims
Analyses of the cases showed that in 61 of the 75 cases (È81%), the offender killed only 1 victim before committing suicide (Fig. 2 ). In 9 cases (È7%), 2 victims were implicated. There were only 3 cases with 3 victims (È2%). We found only 1 case with 4 and 1 case with 5 victims (È1%).
Cause of Death of the Victims
Death of the victim (È69%) was by far most often caused by one or more gunshots (Fig. 3 ). Other causes of death were less frequent, the most common being strangulation, showing an incidence of È12%.
Cause of Death of the Offenders
The majority (63%) of the offenders killed themselves using firearms ( Fig. 4 ). Other causes of death such as hanging (È7%) were much less frequent. The cause of death of the offender was not documented in È11% of the cases. In È7% of the cases, suicide was attempted without success. Guns were used in 60% of such attempts.
Cases Involving Guns
Because one of the main interests of our study was to determine whether military weapons are used regularly in Homicide-Suicide, cases involving guns were investigated in more detail (Fig. 5 ). In 76% of all cases, a firearm was used at least once as the lethal weapon, and in 25% the firearm was a military weapon. In È47% of the cases, it was established that the gun was definitely not an army weapon. Unfortunately, these results are not predicative because in È28% of the cases, the documents failed to indicate whether the gun was military or not. In cases where the type of the weapon was indicated (n = 41), 34% of the weapons could be identified with certitude as military weapons.
Gender of Victims
The majority of the victims in our study were women, with È66% of all victims being female, and only 34% being male ( Fig. 6 ).
Gender of Offenders
If men were a minority as victims, they were mostly offenders. In 88% of all cases, the murder was carried out by males and only in 12%, by females ( Fig. 7 ).
Age of Victims
The age of the victim varied from 1 to 86 years (mean age, 33 years) ( Fig. 8 ). The largest age group was children aged 1 to 10 years (25%). In the different age groups ranging from 11 to 20 years up to 61 to 70 years, the proportions of victims ranged form 8% to 15%.
Age of Offenders
The age of the offender varied from 19 to 94 years (mean age, 47) ( Fig. 9 ). Offenders were mostly found in the following age groups: 31 to 40 years (È25%), 41 to 50 years (È21%), and 51 to 60 years (È19%). Other age groups were less represented (È1%YÈ12%). The youngest offender was 19 years old. Unfortunately, in È5% of the cases, the age of the offender was not documented.
Relation to Offender
In nearly half of the cases, the victim was the wife of the offender (È41%) (Fig. 10 ). In the second most frequent case, the victims were children of the offender (sons in È21% of all cases and daughters in È11% of all cases). In È7%, the victim was the girlfriend of the offender. Other relations were seen less frequently (in È1%YÈ3%). In all cases the victim knew the offender.
Relation to Victim
In È41% of the cases, the offender was the husband of the victim, in È26% of the cases he was the father (Fig. 11 ). Other relations between the offender and the victims were seen much less frequently (between È8% and È1%). In all cases the offender knew the victim.
Collateral Injuries
In È29% of the cases, the victim had suffered injuries in addition to those which were fatal (Table 1) . Most of these nonfatal injuries were caused by another mechanism than that which caused the death. Therefore, they can be considered as attempted homicide. For example, a wife killed by her husband with a knife also showed signs of strangulation on her neck (case 12 in Table 1 ). In other cases, chemical analysis revealed toxic levels of drugs or medicaments in victims, leading to the assumption that the victim had been made defenseless or even unconscious before being killed. Certain aggressors (È8%) also suffered collateral injuries indicating possible attempted suicide before suicide was performed by other means.
Particularities
All the details that we considered particular in the specific case was noted as particularities (Table 1) . In some cases, the offender performed other aggressive acts in addition to the killing, for example setting the home of the family he had murdered on fire or killing their pets. We also indicated cases where other persons were injured during an attempted killing and the presence of farewell letters. In 2 cases, a farewell letter was signed by the offender and the victim.
DISCUSSION
The purpose of our study was to determine the importance of firearms in cases of homicide followed by suicide and our attention was therefore focused on the crime weapon. Our results show that the death of victims and offenders was indeed caused by gunshot lesions in the majority of cases (È69% of the victims and È63% of the offenders).
The high percentage of guns as killing weapons is in accordance with the results of other published studies. According to Milroy, 10,12 the number of Homicide-Suicide cases increase with the availability of firearms. This author points out that, in general, countries with greater access to firearms have a higher rate of homicide-suicide. 10 As already described in the Introduction, Switzerland offers easy access to firearms. Furthermore, our results show that in 57 of the 75 investigated cases (76%) guns were used as the killing weapon. As already described in the literature, strict gun control laws may be an important factor in the prevention of Homicide-Suicide. 11, 12, 14 The Swiss weapon law does much more than simply allowing easy access to weapons. At the time of this study, it actually forces every Swiss citizen subjected to military service to keep his personal military weapons as well as his personal ammunition at home, whether this is liked or not. We attempted to determine the proportion of cases involving firearms where a military weapon was used. Unfortunately, our results are not predictive, because in almost the third of all cases, records fail to indicate whether the gun was military. However, in a quarter of the cases such a weapon was indeed used. It is likely that this was also true in many of the uncertain cases: Indeed, if the military origin of the weapon was not indicated, in most description the type of the gun used is also used in the Swiss army.
In addition to the main focus of our study, the weapons used in Homicide-Suicide, we also investigated other criteria which were then compared with those already published in the literature. Such criteria included the number of victims per case, gender and age of the offender and the victims and the relation between offender and victim.
In the 75 cases studied, the number of victims in each case varied from 1 to 5. In general, the offender killed only one person before committing suicide. In these cases the victim was generally the perpetrator_s wife. Cases with 4 and 5 victims appear only once in this study. Such frequencies are in accordance with the literature. 15 As Marzuk et al describe, 7 the so-called BSpousal Murder-Suicide[ is the most common type of Homicide-Suicide, which represents one-half to three-fourth of all murder-suicide cases in the United States. Over 90% of these Homicide-Suicides involving couples are perpetrated by men. 16, 17 Cases with 2 or 3 victims consist mostly of child murders. Cases where more than one family member was killed were mostly committed by the father. In the literature, such cases are known as BFamilicide-Suicide.[ 7 The cases in our study fit into the description of this type of Homicide-Suicide given by Marzuk et al. 7 We also found particularities typical of such cases, such as setting the house on fire and killing pets.
In the literature, the fact that men are in general the offender in cases of homicide-suicide is well known. 7, 9, 15 Our study also revealed than the offenders were male in most cases. In the small number of cases, where the offender is a woman, it was usually the mother of the victim. In contrast, most victims are women, both in the relevant literature and in our study. More than half of the victims were women, in most cases offenders_ wives.
Our findings pertaining to the age of the persons implicated in Homicide-Suicide also reflect the results found in the literature. 7, 9, 15 The largest age group of victims were children between 1 and 10 years and they had been killed by their parents, mostly the father. Offenders were regularly between 31 and 60 years old. These results show that the age distribution of the implicated persons in Switzerland resembles that found in other countries.
Our study was limited by a well-known problem often found in investigations of Homicide-Suicide cases. This problem stems from the lack of information because such cases are often badly documented. 10, 13 If the offender commits suicide immediately after homicide, there are no legal consequences and therefore the investigations are terminated rapidly. While the victims included in our study were mostly examined in an institute of forensic medicine by an autopsy or at least by an external examination, the body of the offenders did not always undergo medico-legal investigations. Therefore, there are important deficiencies in our documentation about the offender, and our corresponding results do not necessarily fully reflect the reality.
To further investigate the role of firearms in cases of all homicides and all suicides in Switzerland, the Institute of Criminology in Lausanne has launched a nation-wide ongoing study. In particular, a database has been set up to collect information on all cases registered over a period of 20 years. A statistical analysis of these cases will be used to determine whether the Swiss weapon law should be changed or not.
In conclusion, Homicide-Suicide cases in Switzerland display all the characteristics of Homicide-Suicide cases in countries with easy access to firearms. In 76% of the cases, guns were implicated. The exact number of military weapons in these cases could not be estimated due to a lack of documented information. As described in the literature, restricting access to firearms may be a factor in the prevention of Homicide-Suicide cases. In Switzerland, it is easy to obtain firearms: anybody without a criminal record is allowed to purchase a weapon. At the time of the study, every Swiss citizen subject to military service was required by law to keep his military weapon and ammunitions at home. This regulation was changed recently as a first consequent of the ongoing political debate surrounding the Swiss weapon law. It is our opinion that a stricter weapon law would greatly contribute to reducing the number of cases of Homicide-Suicide in Switzerland.
